Application Number 10/612,734 

Amendment in Response to Office Action maiied November 17, 2005 

AMENDMENTS TO THE CLAIMS 

This listing of claims will replace all prior versions and listings of claims in the 
application. 

Listing of Claims: 

Claims 1-30 (Canceled) 

Claim 3 1 (Original): A method of characterizing colors for reproduction between a first 
device and a second device, the method comprising: 

normalizing first tristimulus values indicative of a color of the first device using local 
black point values; 

transforming the normalized first tristimulus values to obtain color values indicative 
of modified cone response of the human eye; 

chromatically adapting the color values from a local condition to a reference 
condition; and 

transforming the adapted color values to obtain second tristimulus values. 

Claim 32 (Original): The method of claim 3 1 wherein a neutral axis of the local condition is 
mapped to a neutral axis of the reference condition. 

Claim 33 (Original): The method of claim 3 1 wherein normalizing the first tristimulus 
values includes dividing by a difference between a local luminance value and a local black 
point luminance value. 

Claim 34 (Original): The method of claim 33 wherein transforming the adapted color values 
includes multiplying the adapted color values by a reference white point luminance value 
divided by a difference between a local white point luminance value and the local black point 
luminance value. 
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Claim 35 (Original): The method of claim 31 wherein transforming the normalized first 
tristimulus values is performed using a Bradford transformation. 

Claim 36 (Original): The method of claim 35 wherein normalizing the first tristimulus 
values and transforming the normalized first tristimulus values are performed according to 
[R,] [(Xi-Xik)/(Yi-Yik)] 
[Oi] = Mo[(Yi-Yi K /(Yi-Yik)] 
[B,] [(Zi-Zik)/(Yi-YhO] 

where [Xi K , Yjk, Zik] is the local black point, Xi, Y\, and Zj, are the first tristimulus values, 

[0.8951 0.2664 -0.1614] 

M 0 = [-0.7502 1.7135 0.0367] 

[0.0389 -0.0685 1.0296], and 

Ri, Gi, and Bi are the color values indicative of modified cone responses of the human eye. 

Claim 37 (Original): The method of claim 36 wherein chromatically adapting the color 
values is performed according to 

Rref=(Rm/Rlw)xRi 
G re f = (Grw/Giw) X Gl 

B ref = Sign(B,) x (Brw/Biw 3 ) x |Bi| 3 
P = (B lw /B nv ) 00836 

where Rrw, G™ and B™ and RGB values of a reference white point, Ri w , Gi w , and Bi w are 
RGB values of a local white point. 

Claim 38 (Original): The method of claim 37 wherein transforming the adapted color values 
to second tristimulus values is performed according to 

[X ref ] [R ref x Y, x YJ (Yiw - Yik)] 

[Y ref ] = Mo" 1 [G ref x Y, x Ynv/ (Y lw - Y lk )] 

[Z re f] [B ref X Yi X Yrw/ (Y lw - Y lk )] 
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Claim 39 (Original): The method of claim 3 1 wherein transforming the normalized first 
tristimulus values is performed using a von Kries transformation. 



Claim 40 (Original): The method of claim 39 wherein 

[X ref ] [I™ 0 0][l/(L lw -L lk )0] [X!] 

[Y ref ] =M y 1 [ 0 Mnv 0][ 0 l/(M lw -Mi k ) 0]M y [Y!] 

[Z ref ] [ 0 0 SrwJt 0 0 l/(S lw -S lk )] [Z,] 



where 



[0.38791 
M r = [-0.22981 
[ 0 



0.68898 
1.18340 
0 



-0.07868] 
0.04641] 
1.0 ] 



and where (Lr e f> M re f, S™) are LMS (long, medium, and short wavelength band) values for 
local white, (Li k , Mj k , Si k ) are LMS values for local black Xi, Yi, and Zi are the first 
tristimulus values, and X re f, Y re f, and Z re f are the second tristimulus values. 

Claim 41 (Original): The method of claim 31, wherein the first device is a print device and 
the second device is a print device, tristimulus values of a common illuminant are used as 
reference tristimulus white values for both print devices, media white tristimulus values of 
each print device are used as local tristimulus white values for both print devices, and 
Bradford-type adaptations are used for both print devices to implement media-relative 
colorimetry. 

Claim 42 (Original): The method of claim 3 1 wherein the first device is a print device and 
the second device is a display device, tristimulus values of a reference illuminant are used as 
reference tristimulus white values, media white tristimulus values of the print device are used 
as local tristimulus white values for the print device, monitor white tristimulus values of the 
display device, and Bradford-type adaptations are used for both the first and second devices to 
implement media-relative colorimetry. 
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Claim 43 (Original): The method of claim 3 1 wherein the first device is a print device and 
the second device is a display device, reference tristimulus white values, media white 
tristimulus values of the print device are used as local tristimulus white values, monitor white 
tristimulus values of the display device are used as local tristimulus values for the display 
device, Bradford-type adaptation is used for the display device, and absolute CIE-Lab is used 
for the print device to implement absolute colorimetry. 

Claim 44 (New): A computer-readable medium comprising instructions for 
characterization of colors for reproduction between a first device and a second device, the 
instructions causing a processor to: 

normalize first tristimulus values indicative of a color of the first device using local 
black point values; 

transform the normalized first tristimulus values to obtain color values indicative of 
modified cone response of the human eye; 

chromatically adapt the color values from a local condition to a reference condition; 

and 

transform the adapted color values to obtain second tristimulus values. 

Claim 45 (New): The computer-readable medium of claim 44 wherein the instructions 
cause the processor to normalize the first tristimulus values by dividing by a difference 
between a local luminance value and a local black point luminance values, 

wherein the instructions cause the processor to transform the adapted color values by 
multiplying the adapted color values by a reference white point luminance value divided by a 
difference between a local white point luminance value and the local black point luminance 
value, and wherein the instructions cause the processor to transform the normalized first 
tristimulus values using a Bradford transformation, and 

wherein the instructions cause the processor to normalize the first tristimulus values 
and transform the normalized first tristimulus values according to: 

[Ri] [(X,-X 1K )/(Y 1 -Y 1K )] 

[Gi]= [Mq[(Yi-Yik/ (Yi-Yik)] 
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[B,] [(Z,-Zik) / (Y,-Y 1K )] 

where [Xi K , Yi K , Zik] is the local black point, Xi, Yi, and Zi are the first tristimulus values, 

[0.8951 0.2664 -0.1614] 

M 0 = [-0.7502 1.7135 0.0367] 

[0.0389 -0.0685 1.0296], and 

Ri, Gi, and Bi are the color values indicative of modified cone responses of the human eye. 

Claim 46 (New): The computer-readable medium of claim 46, wherein the instructions 
cause the processor to chromatically adapt the color values according to: 

Rref=(Rrw/Rlw)xR ( 

G re f = (Gnv/Glw) X Gi 

B ref = Sign(Bi) X (Bnv/Blw 3 ) x |B,| 3 

P = (B lw /B nv ) 00836 

where R™, G m and B™ and RGB values of a reference white point, Ri w , Gi w , and Bi w are 
RGB values of a local white point, and 

wherein the instructions cause the processor to transform the adapted color values to 
second tristimulus values is performed according to: 

[Xref] [R ref X Y, X YrJ (Y lw - Y lk )] 

[Yrrf] =M 0 " 1 [G ref x Y, x Y™/ (Y, w - Y lk )] 

[Z ref ] [B ref X Yi X Yrw/ (Y, w - Ylk)]. 

Claim 47 (New): The computer-readable medium of claim 44, wherein the instructions 
cause the processor to transform the normalized first tristimulus values using a von Kries 
transformation, wherein 

[X ref ] [L™ 0 0][l/(L lw -L lk )0] [Xi] 

[Y ref ] =M y "' [ 0 Mrw 0][ 0 l/(M lw -Mi k ) 0]M y [Yi] 

[Z ref ] [ 0 0 S m ][ 0 0 l/(S lw -S lk )] [Zi] 

where 



[0.38791 0.68898 



-0.07868] 
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M r = [-0.22981 1.18340 0.04641] 
[00 1.0 ] 

and where (Lr e f, M re f, S™) are LMS (long, medium, and short wavelength band) values for 
local white, (Li k? Mi k , Sik) are LMS values for local black Xi, Yi, and Zi are the first 
tristimulus values, and X re f, Y re f, and Z re f are the second tristimulus values. 

Claim 48 (New): The computer-readable medium of claim 44, wherein the first device is 
a print device and the second device is a print device, tristimulus values of a common 
illuminant are used as reference tristimulus white values for both print devices, media white 
tristimulus values of each print device are used as local tristimulus white values for both print 
devices, and Bradford-type adaptations are used for both print devices to implement media- 
relative colorimetry. 

Claim 49 (New): The computer-readable medium of claim 44, wherein the first device is 
a print device and the second device is a display device, tristimulus values of a reference 
illuminant are used as reference tristimulus white values, media white tristimulus values of 
the print device are used as local tristimulus white values for the print device, monitor white 
tristimulus values of the display device, and Bradford-type adaptations are used for both the 
first and second devices to implement media-relative colorimetry. 

Claim 50 (New): The computer-readable medium of claim 44, wherein the first device is 
a print device and the second device is a display device, reference tristimulus white values, 
media white tristimulus values of the print device are used as local tristimulus white values, 
monitor white tristimulus values of the display device are used as local tristimulus values for 
the display device, Bradford-type adaptation is used for the display device, and absolute CIE- 
Lab is used for the print device to implement absolute colorimetry. 



